Design and characterization of stimuli-responsive FLAG-tag analogues and the illumination-induced modulation of their interaction with antibody 4E11.
An azobenzene group containing beta-amino acid N-Fmoc-4-aminomethyl phenylazobenzoic acid was synthesized and with the exception of the C-terminal amino acid residue was substituted by solid-phase peptide synthesis into all positions of the FLAG sequence (DYKDDDDK), an octapeptide capable of specific interaction with the monoclonal antibody 4E11. The trans state of the beta-amino acid was thermodynamically more stable than the cis state. However, the molecule could be switched into the cis conformation by illumination at 340 nm. Peptides containing the artificial amino acid also became photoresponsive. In the absence of light, the spontaneous back-isomerization into the trans conformation of the photoresponsive was extremely slow (>8 h no significant increase in trans content). When illuminated with visible light (440 nm), the back-isomerization from the cis to the trans state was accelerated and occurred with a half-life of approximately 10 min. The cis form of the photopeptides was more hydrophilic than the trans form, as evidenced by differences in the retention time of the two isomeric forms in reversed-phase chromatography. Photopeptides that contained the intact sequences responsible for binding of the FLAG tag to the antibody, namely, the DYK motive at the N-terminus, showed binding to the antibody in both a dot blot immunoassay and in Biacore binding studies, albeit with lower affinity than the unmodified FLAG sequence. Peptides with a substitution in positions 4-6 showed differences in binding strength between the trans and the cis form in the Biacore studies, no such difference could be observed for the peptide with a substitution in position 7.